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Executive Summary

Acrossindustry, crosgunctional team of industry leaders from each segment oflthreted States
pharmaceutical supply chain collaboratit six monthdgn 2019under the FDA Pilot Project Program
study, analyze, and prepare recommendations on twodllenges facing atakeholders

1. To analyze how pharmaceutical recalls are executed today and to examine how a digital recalls
network could be realized to improve the rapid and precise communication, management,
execution,and closure of product redalacross the supply chain.

2. To analyzehow the industry wilbe impacted by the upening DSCSA 2023 regulatiotus,
researchthe critical capabilities and requirements fer network solutiorto meet these
requirements and to study the potential role dflockchain/distributed ledger technology
combined with serializatiortraceability, and otherexistingtechnology solutions

Given the growing complexity of pharmaceutical supply chain and the exploding diversity of patient
therapies and medicine portfolgobeing developed, the industry is at a tipping point in being able to
manage its response to adverse events related to those medicines. Specifically, the industry ability to
orchestrate a precise and timely response to identify and remove affected proddetr a

pharmaceutical recall. Due to a combination of manual communications methods, poor ability to
identify stakeholders with affected product, delays in being able to locate and quarantine affected
product in inventory and on shelves, and complexitreaccounting for quarantined and returned
product against expected results, execution and closure of product recalls today takes longer and
requires more work than necessary, thereby increasing risk to patients and cost to organizations.

During its analsis, the pilot team found significant opportunities to speed and improve the precision of
recall notifications and responses between supply chain stakeholders, to more quickly and precisely
identify and quarantine affected product in the supply chainjnmrease coordination and confidence
among team members responsible for the recalls process, and to enhance the abifitydgesuch
product from the supply network and close the recall event. Initial steps could be tallagto

implement parts of such digital recalls network, providing immediate incremental benefits for
stakeholders in managing recalls while supporting shared learnings on this transformational initiative.

DSCSR023compliancealso createsignificant challenges for all supply chain stakeholdéne industry

will be faced witmewinformation needs, operational process changagyply chain data exchangnd

network orchestration requirement® enablesecure, efficienend-to-end tracealdity of medicines

identified at the unique saleable unitlevelinanBS Y Yy RY 2NJ ¢ 3 G§ KSNJ dzLl2y NBIj dz

It is clear that the biggest challenges lie in developing an orchestration, based on common standards,
harmonized approaches, and shaneaderstanding of data, between those people, processes, and

systems across the supply chain. The industry and its stakeholders must embrace the complexity, the

scale, the diversity, and the continual change of the pharmaceutical supply chain and sugport th

myriad of heterogeneous systems and technologies that will be used to meet 2023 requirements. There

is no single technology dzZOK & o6f 201 OKI Ay > GKI G LINEayoRi®ese I G aAf
challenges. Rather, we expect that there Wwél a hetergeneous mix of technologiesystems and

standardsin play, each one playing a critical piece of the puzzle. The key will be to create alignment,

clear direction, and incremental development of the building blocks to build a confident roatimap

2023 complianceThe industry should use all the time available to test and develop these elements.
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Pilot ProjectOverview

Introductionand Approach

This pilotproject broughttogethera diverse set gparticipants from across theharmaceuticasupply
chainto examine ways to enhangmtient safety improve pharmaeutical security, increase operational
efficiency and decrease business risk related to the-em&nd supply chain processes/olved in
pharmaceutical traceabilitynder DSCSand pharmaceuticaproduct recallsThepilot projectwas
separated into twilot workstreams One workstreanstudied the opportunitiego provide increased
public healthand businesbenefits by enhancing thprocess for initiation, communicatn and
reconciliation of pharmaceutical recaitsthe supply chain through a digital recalls netwarke other
team studied the underlying requirements supply chain members to meBXSCSR023regulations
which include, but are not limited to, systerand processes for stakeholders to builgon requesta
unit-level trace history of all serialized transaction information going back to the manufacithrisr
included analyzing how companies comply with DSCSA tuhthefuture system attributesand
process changethat may be necessary fohe diverse members of theupply chairfor 2023

Both pilot projects establishe@ deep foundational knowledge of the information and processes
involved, usingearly stage technologgolutionsto supportinvestigation and analysis of potential
industry solutions to these challenging problems. Both pilot projects weredasplyinformed by
previous FDA and industry activities, including FDA public meeatimjguidance document3he intent
for both pilot projects was not tbuild a case for apecific technologer solution. Instead, our focus
wasto develop a holistic view of how phmaceutical traceability and product recalls occur todayd

to create avision and blueprint for the data, operational processes, business systems, and network
connections required to realize DSCSA 2023 compliancaliditalizepharmaceutical recadl This
report is a comprehensive subset of the significant ideas and insights developed during the pilot.

Pilot Team

Thepilot teamembodied adiversity ofroles, responsibilities, andewpointsto ensure that our insights
were informed bya wide variety ofnsights and experiencesd that we couldest our theories and
ideasfor applicability and impacacross the diverse supply chain. Memberduded:

Johnson & Johnson
Merck

Par Pharmaceutical
Pfizer

Sagent

Sandoz

Novartis

Contract Pharmaceutical Wholesale Retail Pharmacy /| Logistics Provider
Manufacturer Manufacturer/MAH Distributor Healthcare Org. and Returns Proc.
Thermo Fisher / Agios McKesson CVS Health DHL
Patheon A-S Medication Value Drug Novant Health PharmalLink
Sharp Packaging | Solutions Company Wegmens Woodfield
BristotMyers Yale New Haven Distribution
Squibb
Flexion
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Pilot Workstream 1 Digital Recalls

Introduction

Our pilot has been focused @malyzing the pharmaceutical product recall process sitds today,

with the hopes of understanding how the digitalization of the processes, the information, and the
network connections leveraged across that recall process may lead to faster, more precise, and lower
risk closure of recall events across th@gly chain. The goal of this pilot was not to prove out a specific
technology or system, but rather to develop a blueprint to help the industry realize a digital recalls
network which could be used initially for pharmaceutical recalls but could also xteticcacross

multiple other product types.

Our discussions included a wide range of yieints from adiverse set of stakeholders at every point in
the pharmaceutical distribution supply chaiWe soughtharmonized viewpoints and consensus where
possible but more importantlythe group agreed it was important to facilitatgpen conversation about
the opportunities, the challenges, and the approaches for achieving a digital recalls environment.

Digital RecallsPilot Goals, Approach, amdethodology

Goals

The goal of this pilot workstreamasto evaluate given how pharmaceutical recalls are executed across
the supply chain today, the potential patient safety and business benefits available through the
establishment of digital recalls ngvork leveraging serialization data, traceability information, and
interoperable electronic system3he analysis was also to include detailed discussion regdrding

such a recalls network could evolve from todaysgsagrocess for managing pharmaceuticecalls.

Objectives

The current pharmaceutical recall process can be characterized as miimeatonsuming and error
pronein its approachpften resultingin uncertainty of the status of eecallin progressand in

significant volumes dmpacted product remaining in the supply chain. It often takes a tremendous
amount of time and effort for businessesross the supply chato execute recalls, and perform
effectiveness checks, with variable and unpredictable results. The diverse andiendesign of the

U.S. pharma supply chadontributes to these challenges as a significant number of participants in this
supplychainare hard to effectively reach with traditional methods of communication. Patient safety is
at risk if there are delayin execution and closure of a recall duertanual communication or inefficient
coordination with supply chain partners to stop the recalled product from being dispensed to patients.
We believe that significant opportunity exists thie stakeholders ithe pharmaceutical supply chato

f SOSNI IS 0SHGGSNIFYR Y2NB LINBOAAS AYyTF2NXIFGAZ2Y | 02dz
digital networking technologies, tonprovecurrent recall verificationnotification, and closure

processes.
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Methodology

Processes

The pilot team undertook to evaluate the complete etedend recalls process, includingcall
communication, coordination, and compliance procedbes are executed today to deeply inform our
discussions. This analysis was then usduaklp test the potential benefits and requirements of a digital
recalls network in the following areas

1 Communicatiorelectronically of a recally manufacturers and rpackager¢o downstream
trade partners

1 Communicatiorelectronically of a recably dstributorsto their direct dispenser customers or
other trade partners

Provision of targeted recall alerts based on shipment data for previously received product
Detection of recalled product in neproductreceipts and irpendingcustomer shipments

Detedion of recalled product apoint of use in a healthcare environment orgint of
dispensation to patients

1 Enablement of affectedupply chain entities throughout the supply ch&respond to recall
notifications and to manage ongoing recall eveatsctronically

1 Maintenance of documentation and audit trail of recall actions to meet regulatory compliance

Technology

This pilot workstreanheveraged several existing communication methodologies and systems used to
YIEYylF3S (2RI &Qa NI g durfedt seridNAtorSahditraceability tboB, ahdRdwv design
approaches and capabilities being developed for an emerging digital recalls network sdtutidorm

the analysis across each stage of the proc€ksse tools and solutions helped the figipants to

analyze the data, processes, and network interactions across multiple supply stakeholders and multiple
participant personas within each stakeholder as we simuladed processes and transactions for each

use case.

Analysis and Evaluation Meids
The pilot participant group of members representing all segments of the supply chain undertook a

comprehensive study of the pharmaceutical recalls ecosystem. Methods undertaken during the analysis
included

 Mapping of thed !-13a ¢ NB O f f ss hbmBfadiBrngdiStdoutibnOpi&macy,
healthcare organization, and returns processing points in the supply chain to analyze gaps,
challenges, and opportunities for improvementthe current processes
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f Study and analysis ehhancedd ¢-.2 Srécall methodologies enabled on a digitalized recalls
network, assesigthe business/operational impact of suchodified processs foreach supply
chain stakeholder

1 Identification and analysis @hmediate and long term benefits that can be achieved weitia-
to-end digital recalls processes, the potential barriers to adoption which may exist, and the
change management requirements to facilitate a smooth stége transition

 Review of efficiencyan@ T F SOGA @Sy Saa YSUGNROA a&dzomdod & A YLINE
NEOFff SR LINRRdzZOG NBGdzNY SRé | fiResttieBeRaf©Odf A 2y Ay
specific capabilities within a digital recalls network

1 Evaluation oflifferent methods of exchanging informatiotie systems used, and the
stakeholders involved within organizationie,ensure interoperability of digital recalls

1 Identification and development of standardized messagingdatd modeldo supportdigital
recall processes

{ Evaluation of the uses and beRé\ (i & 2 T -levieRDSCSN(TH eldctioric datand DSCSA
serialized product identifier data, and tiserialized Tl data available after DSCSA 2023
requirements go into effectin enhancing the targeting and execution of recalls in the supply
chain

1 Identification of potentiakools and technology infrastructurgbat may be further developed
by the industry leading up tBSCSA 2023 congoice which may be layered on top of end-to-
end digital recalls network

1 Review okexistingFDArecalls managementgulations andndustrybusiness practiceshich
3dzA RS G2RIF&Qa NBOFffa LInNBnddesif@ ediewinRgdtybdinawdyg Ay 3 |
emergingsystems andechnologies being adopted across the pharma supply ahaénto
DSCSA implementaticand digital supply chain initiatives

Digital Recallg Analysis andResults

The Pharmaceutical Recalls Environment of To&agcesses and Challenges

The pilotteam started with a fundamental look at how recalls are initiated and executed todaysacros

0§KS LIKIFNXYIFOSdziAOFft adzll & OKFIAYy® ¢KAa 3INRdzyRAYy3I 2°
(1) establishing a solid baseline of the people, processes, and information accessed or impacted due to a
pharmaceutical recalls; and (2) establighanshared understanding of these principles by the diverse

members of the pilot teamThis understanding was critical in helping describe a different future model.

Recall Process Maps
The teamlooked at the recalls process from different perspectives, examining the vastakisholders
involvedand the activities that are undertaken today during a recall evArkey result of this analysis
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was the development of numerous detailed process mapslving various recall scenarios and
different stakeholders. These process maps were used to help understand certain key questions such as:

1 How are recalls initiated today in the supply chain and what entities are involved?

1 What is the entire lifecycle & recall event and how does that lifecycle vary depending on the
class of recall or the processes used to initiate the recall?

1 How do the natification and execution processes work among each stakeholder?

1 What information is leveraged and exchanged what issues are involved in this exchafige

The process map®elped drive a critical shared understanding ameiigt participants representing

diverse companies including pharma manufacturers, CMOs, returns processors, wholesale distributors,
healthcare organizations, and retgtharmacies orthe procedures in place at each compamd to gain

a greater overall understanding of the touchpoints between companies during a recall &haént
foundational analysis helped put into perspective theriag of systemic impactand issues that may be
created depending on how an entighoses to initiatefespondto, or executea recallevent

Recall Notification Map — Genericized Supply Chain View

Recalled product ::. iiiiiiiiiiiiii " FDA

identification Manufacturer = - === === ———

Returns Processor

Initiation of Recall HHHE HHHE

Wholesale  Wholesale q !
Distributor  Distributor E B‘i E
Forward Recall Recall Alert
notification A 8 Vendor
i aah oy
Eirs =
Retail Secondary y -
Pharmacy Distributor Hospital Dr. Offices / Clinics
Recalled Product
Removal }
Returned Product *
M4
L]
HealthCare Payers ﬂ @ E m é%ﬁ
i = ] Class 1 Patient Level Recall
Inform Patients Multiple Communication Points from Entire o
Insurance Pharmacy Benefit Ecosystem Healthcare
Companies Managers (PBMs) Consumers

-eLink In

The pilot team sought tgaina deep, shared understanding across several product recall scenarios of:

Who isinvolved andat what steps are these entities involved?

With access to and leveragimghat information?

In collaboration with what individals within their organization?

In conjunction with what entities and indduals across the supply chain?
To achievavhat milestones and measured by what metrics?

=A =4 =4 =4 =4
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The team also mapped therganizational and networinformation flows to understand how

information moves to other stakeholders. For example, how informaflows from a manufacturer to

the FDA when recalliategy is decidedorto direct accountsn the supply chaias soon as the recall is
formallyinitiated. Other information flows included a look at how information is shdredh FDA and
wholesalerdo R 2 O (i 2 N§ kralth Fafe brgefizationstail pharmaciesand patientsin particular,

the key role that recall alert vendors play in recall management for hospitals and healthcare
organizationsWe also discussed the roles that insurance companies and PBMs have in class 1 recall
process specific togtient level communication.

The team then developed process maps to look at the recalls process from the perspective of different
stakeholders in the supply chain. For exampighe generic process map f@harmaceutical

manufacturers anaonsignees, the team analyzed how the information is exchanged from the time
recall committeeat a pharmaceutical compariy ready to initiate notification.

Recall Process Map — Genericized Manufacturer View

s2e s 3 h B
E Q w ® =}
Recalling Defect Recall Scope of 3rd Party Update Scope Monthly Action ~ Wind down Event Closure
Company Committee Recall Recall event based on FDA Report evidence Form
initiation form input i
U 2B Vs 4B
Returns Recall Notification Issue RA Reconcile Final | Destruction Proof of

processor Specific  mailed with Returns Aggregateé of Product  destruction
contact Call Center BRC Data |

LT B s

Consignees Response via  Ship Recalled
BRC Products via
H RA H H
[ ] 4 ® | [ ]
[ ] ah ah
FDA Recall Agent assigned
based on region/location BRC — Business Response Card - RA — Return Authorization

aceLink Inc.

Process maps were then used to identify, downstream in the supply chain, the numerous ways tha
information is responded to and acted upon by various stakeholddrs.group found that timelines
were highly variable for recall notification and related responses in the downstream supply chain, in
particular in hospitals/healthcare systems. It mayabfew days or a couple of weeks for a natification to
work its way through a givepharmacyorganization ohealthcaresystemwhile the reverse distribution
processes for managing the returned product could last three to six months
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Recall Process Map — Genericized Wholesaler and Pharmacy View
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Consignee responds

Indirect Consignee
Returns Product

to recall

Whilethe pilotg | a y Qi afad$sEdanthie Patigntedel pocess and responses, theam did bok

at patient-level interactions, the communication mechanisms used, and the information exchanged.
There are many sources of information for the patient, includia provided bythe general media.

Specific approaches taken by entities to notify patients will vary depending up on the class of the recall.

Recall Process Map — Genericized Consumer Notification View

_
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Following the initial broad survey and analysis of the overall product recalls process across the
pharmaceuticakupply chain, several key scenarios were selected and workshopped to develop a deep
understanding of the gaps and challenges of the recalls process today, evaludtiendajital recalls
network vision and determination of the key elements of a bluepifior a digital recalls processnd
supporting network infrastructureThe scope of this detailed analysis was limited to the span from the
point in time that a recall determination was made to the point at which a recall event was closed. The
selected scearios were:

9 Initiation of a Recall Event

Communication of the Initial Recall Notice

Communication of a SulRecall or Forward Notification

Receipt of a Recall Notice and Initial Execution Response

Identification and Removal of a Recalled Product inSbpply Chain

The Patient Connection and Communication of a Recall Notice to Consumers
1 Monitoring of the Recalls Process and its Effectiveness

=A =4 =4 =4 =4

Each of these scenarios are in turn described in detail below to highlight the key recall activities,
complexitiesand challenges from our study to help illuminate the potential of a digital recalls network.

Initiation of a Recall Event
The initiation of a recall event is a critically important operation, but one which follows processes and
SOPs which may vary siigantly from pharmaceutical company to pharmaceutical company.

9 The organization in a pharmaceutical company charged with Quality management typically
facilitates the recall event strategy decision based on inputs from numerous sources including
other internal stakeholders, consumers, and the FDA.

1 TheQuality management tearntypicallydetermines the triggering and initiation of a recall

0 ARecall committeés formed,often chaired by Qualityafter recall is determinedA
Recall committee igsuallyset up for each recall event at the company level.

o0 The Recall committee may include members fi@harmacovigilance ggal, Supply
Chain Communications/Public Relatiora)d others, highlighting the diverse nature of
the internal stakeholders involved in the overall recalls process. The exact stakeholders
may vary slightly from recall event to recall event.

0 TheQualityorganizationis theunderlyingresponsible partyor the recall eventind
usuallymanages all FDA communiiats concerning it.

9 During discussia) the pilotteam foundnumerousvariations in recalls SOBepending on how
the pharmaceutical company is organized and how it manages its supply Ebaie.
pharmaceutical companies may use a returns processor to gette bulk of the overall recalls
process. Others may usee@turns processoprimarily to managell of day to day logistics

10
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activities while keeping primary communications and decisi@king inrhouse The service
agreements between the pharmaceuticanopanies and their hired returns processors can vary
quite a bit across these situations, with implications for the rest of the supply chain. Still other
pharmaceutical companies decidermanage everything shouse.During our analysis, we found
initial indications that pharmaceutical companies who managed the recalls prochssige
tended to use and rely upon some basic electronic or digital capabilities for recall notification
and responsenore frequentlythan those who outsourced this capability

1 Someof the typical events and processes that are involved in initiating a recall event from a
pharmaceutical company in conjunction with a returns processor include:

o Creation of aecall packetontaining a recall letter, a Business Response Card (BRC),
and ashipping label and envelope in which to return the completed BRC. This is typically
sent via FedEx or other carrier to all ship to locations identified by the pharma company.

A TheQuality team athe pharma company creates the officiatall letter.

A The returns processor creatése BRC.

A The Quality team approves the entire recall packet before it is officially sent.
A The returns processor then executes and distributes the recall notice.

o Instructions for the drect trade accounts ofa pharmaceutical company (for example,
their authorized wholesale distributors) are creatiddefinehow to manage further
communications in the supply chain, which may include the usecops ofthe initial
recall etter plus an additional letter of instructions to be sent by the trade account to
their own customers who may have received the recalled praduct

o Launch of the recall management process by the returns processor for this specific recall
event, which may iclude organization and staffing of call centers, typically willkih
days ofthe decision to initiate the recall.

o {2YS RANBOG | O02dzyi Odzali2YSNE |yR OtyaAidaySsS
FRRAGAZ2Y G2 y20§ATFA Ol Gatichs/ Re§adeds fidecrdte @otids OA TA O U
G2 | f floctiarkid requiie®b® FDA for compliandelargepharmacy chaimay
request that the notificatioralso be sent to corporate (in addition DCs and stores) so
that it canbe manually transcribed arglbmittedinto their internal recall messaging
system.

o Internal locations within the pharmaceutical company are also typically sent the
notification package. These would include corporate headquarters, internal company
warehousesand the locations of thirgharty logistics (3PL) partners used by the
pharmaceuical companies.

1 Communication and coordination between the internal Quality team and larger Recall
committee members, and the external returns process, occurs over email and relies on
information which lives across disparate systems in the two organizatiitot members
highlighted the significant time and effort faced by the recall manager on the Quality team to

11
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identify customers potentiallpffected by recall event and to aggregate thst of shipto
location addresses that need to be notifitat ead specific event

Communication of thénitial RecalNotice
Following the initiation of the recall event, the initial recall notice is communicated based on the recall
execution strategy.

1 For product distributions direct from the manufacturer, the phaceatical companwlerts
their directtrade accountswhich, depending on the specific product type, may include a varied
mix of wholesale distributors, retail pharmacies, and healthcare / hospital organizations. These
notifications today are typically comiged of a mix of email and fax notifications to go along
with the notification package and instructions provided via FedEXx or other carrier. The
notifications include severity of the recall, the NDC/lot(s) affected, and instructions on how to
respond.

1 Phama companies face several challenges while sending recall naticealerts, particularly
those sentvia mail

o Notifications may get sent to a specific location, such as a regional distribution site or a
central warehouse for a pharmacy chain, but nothe current location where the
product may be located following internal transfers of product.

o Notifications may getsentto the right companyand location but may not get to the
right person who is responsible for coordinating recall execution.

o Notificaions received may get lost in the daily shuffle of a busy organization and the
informed location may not be able to locate the recall notice.

0 Notifications may remain unopened or may be refused due to a data entry or labeling
error.

0 Notifications are typically sent to all potential recipients of their product, though the
recipient in the supply chain may no longer have any recalled product remaining in their
possession or control.

1 Pharmaeutical companies typically do not have direeide relationships nor visibility with all
points in the supply chain that may sell, dispense, or use their product. Since the predominant
communication method today is poktb-point via email and manual methods, most
pharmaceutical companies depend omelesale distributors to helpotify entities throughout
the supply chain of a recall event.

o Based on a variety of factors, the ability of wholesale distributors to quickly and
accurately execute a suiecall or forward notification varies widely from orgaation
to organization. Depending on the specific trade relationship involved, some distributors
may not offer such services at all.

0 Returns processors or other third parties may be leveraged to provide additional
coverage for and access to supply chentities outside of direct trade relationships, but
this not only generates extra cost but increases the potential for confusion when

12
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pharmaceutical company, returns processor, and wholesale distributors are all sending
out notifications for the same redadvent.

1 Due to the manual nature of most communications, and variability in how the recipient
processes the notification received, the pharmaceutical company cannot rely upon having a
clear picture of the success of the recall notification.

o A pharmaceutial company may not receive a recall notification receipt confirmation
from entities who either do not respond if they do not believe that they possess the
affected product or who do not respond until they have taken action based on the
notification.

0 Becaus recall notification receipt confirmations may also be received via a variety of
manual or electronic methods, it takes time and introduces errors in collecting and
collating all of the responses. In the meantime, the risk grows that a second round of
notA FAOF GA2ya YI & 3INBAAzR YRS yLISNID SMABIIK SNY Ay G N
complexity into the process.

Communication of a SuRecall or Forward Notification

Subrecall or Forwarerecall notifications are typically executed by wholesale distribaitorthe supply

chain, on behalf of a pharmaceutical company, to secondary distributors, retail pharmacies, healthcare
organizations, or other direct trade partners of the distributor.

1 If the affected product was distributed by a wholesale distributbe distributor may take the
alert notification received by the pharmaceutical company, augment its information with
additional distribution dates data and handling instructions, and send further notifications to
0§KS RAaGNRK O dzii. ANM® are ot Alvais Sargetid Malplyasnddes that actually
received recalled product.

1 There is a significant variance in the information made available to a distributor to execute a

subrecall, particularly for recalls of entire batches of product which may exterakacenultiple

lots numbersAt least today, the information in the recall notification is not tightly linked to

additional tracking data made available through DSCSA compliance processes.

o0 C2NBI NRSR y2iAFAOIGAZ2Yya YIe& y20G 6S GFNBSGSR

partners who received the recalled produBecall coordinators at wholesale
distributors may not have the ability to determine locations of affected lots of product
within the distribution environment and often do not have the ability to determine to
whom affected lots of product may have been sold.

1 Compared to the initial recall notification from there pharmaceutical company, there is even
less standardization of thefiormation and instructions provided in a suécall.

0 Two subrecalls for the same affected product generated from two different wholesale
distributors may include unique and differing execution and handling instructions,
generating confusion in a retaihprmacy or healthcare organization that may be served
by both organizations.

13
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(0]

Occasionally, the risk also arises whereby the instructions provided in theesalh by
the wholesale distributor may be unclear or may partially conflict with the instructions
provided in the original recall notice generated by the pharmaceutical company.

Receipt of a Recall Notice and Initial Execution Response
The existing process to manage pharmaceutical recalls in the retail pharmacy and healthcare setting is a
complex miof diverse information, disjointed or conflicting communications, and manual processes.

1 The result is that hospitals and pharmacies spardnsiderable amount dfme and apply an
excess overhead of resources@sponding to and handling recalls.

(0]

This is compounded due to the mudtiage notification process identified above.
Between pharmaceutical companies and other members of the supply chain sending
notifications, any one location or entity at the end otthupply chain may receive
several overlapping notifications for the same recall event

Given the lack of specificity in either instructions, or in their ability to readily locate
exact product to be quarantined and returned, dispensers will often castyawide net
during recalls, informing more customers, and removing more medicine from their
supply, than is necessary just to ensure patient safety.

1 Virtually any dispenser, be it a retail pharmacy, a single hospital, or a healthcare organization,
has a lboad range of medicines in stock and in use at any given time. So while an individual
pharmaceutical company may have very infrequent experience with executing a recall, the daily
life of a dispenser is the exact opposite with any one location or orgamizaften juggling a
new recall notification while simultaneously managing many currentpyracess recalls.

(0]

During our study, we saw an average of 20 to 30 ongoing drug recall events being
managed at any given time by a dispensing organization.

Furthercomplicating the issue were the overlaps of recall notifications due to multiple
communication channels and execution of geloalls for the same affected product.

Additionally, organizations or locations may receive notifications for product that they
maynot have actually received or managed given the lack of ability to specifically target
notifications to specific organizations or locations.

The management of multiple recall events is further exacerbated by delays introduced
when notifications providecdhi paper form & not sent to responsible persdne. the

recall coordinators in the compahgr when email notifications are received and
forwarded

Finally, oftentimes additional time and effort is required at the outset of a received
notification in claifying exactly what is required based on the notification letter

received. Individuals in dispensing organizations spend considerable time contadting ¢
centerlisted in the recall lettefor clarifications, or waiting for callbacks as often the
individual on the call center doesn't have all of the information needed by the pharmacy
or healthcare organization.
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0 As a result, significant alert fatigue was identified as a continually recurring issue across
both retail pharmacies and healthcare organizatiassecalls stack up and the time to
execute a recalls grows.

1 Tohelp manage these issues and the related operational challenges they create, some
organizatiors are creating dedicated recall teams within their company.

o The deginated recall coordinator far healthcare organization as a whole, or for a
business unit withira retail pharmacy chains responsible fomonitoring all ongoing
recalls in the market and evaluate them for potential impagainst the organization
under a detailed set of(&.

0 These SOPs, somewhat similar to those of a pharmaceutical company, will typically
identify the level of the recalldeterminethe organizational approacto this event and
developa location, facility, angatient scopefor notification.

0 Ba®d on company sk and safety policy in the SOP, numerous organizations and staff
may be informed by the recall coordinator or may be part of the organizational recall
response developed by the coordinator includipgarmacyoperations legal, safety,
regulatory, compliace, marketing/communicationgnd call centeroperations.

o0 Forthese organizations, they have started to develop internal systems to help manage
the recall events, enabling the coordinator to capture internal responses to the
notification and share aoordinated response back to the upstream suppliers and other
entities that supplied an initial recall notification to the pharmacy or healthcare
organization.

o While promising, this formal and coordinated approach is still hampered by the highly
manualun NLIAYYyAy3a 2F (G2RI&Qa NBOFffa LINROSaa
have the time or resources to put such a structured approach into place.

1 Many pharmacies and healthcare organizations do have sophisticated information systems
which could be leveraggl to assist in the initial recall impact evaluation process, but such
systems cannot be effectively leveraged today given manual information sharing, the lack of
standardization of the information that does happen to be shared electronically, and theflack
specificity in the information provided vs. the actual products affected by the recall.

Identification and Removal of a Recalled Product in the Supply Chain

There is a wide variation in the process of how recalled product is identified in the sinaty c

particularly at the hospital, healthcare and retail pharmacy organization level, what data is used to help
inform such processes, and how the potentially affected product is thus removed from the supply chain.

1 Some companiesianage the process4nouse with existing staff while other organizations
leverage third parties, using reverse logistics companies and other firms to check and sweep
shelves and inventory locations of affected product

1 Ingeneral, due to lack of specific data on the affecteatipct or ability to tie the data that is
available to current inventory status or location information, it is typical that all pharmacies or
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locations within an organization are searched manuallgémtify and remove recalled
products. Pharmacy oversigtegsponsibilities for managing recalls puts a significant burden on
operations, and may even require dedicated staff.

o In hospitals and healthcare organizations, this complexity is magnified given the wide
variety of locations where affected product megside, including surgical rooms,
procedure carts, and other temporary staging areas. So, each department in which an
affected medicine may be located may have its own unique parameters for executing
the product check.

1 One key factor in reducing the abylito target and focus the search for affected product is the
challenge in dtermining ifthe exactNDC or lotvas purchased by company or is stocked by a
specific locationOftentimes, information such as the lot numbgmissing in inventory records
duel 2 GNJI RS FaANBSYSyGaz AayQid LINRPGARSR | & LI NI
tied to specific locations or internal product movements
0 Most companies have specific procedures in place to follow for searching and culling
recalled product, bua significant amount of time is spent manually checking specific
products in inventory and on shelves to determine if they fit the specific recall criteria

0 Many pharmacies and healthcare organizations will remove all lots under a given NDC in
the recallnotice, even lots that may not be part of the actual recall event. This leads to
excess wasted product and is a contributing factor to drug shortages, particularly when
large scale removal of product at point of dispense is executed in a similar fashion.

1 The specific actions undertaken during this identification, quarantining, and removal process are
typically covered under specific compliance actions audit by the FDA.

o The internal responsible party, or an internal Recall Committee if one exists, dociment
and reports upon actions takeBuring this process, further followp activities may be
identified or potential complications for the organization may be highlighted.

1 Finally, adck of clarity on reimbursemerpbliciesfor recalled product returned ancklated
administrative feedurther colors the recall execution process at the dispensing point.

o0 A dispensing company may use their own returns processor, separate from the returns
processor used by the pharmaceutical compdnysweep the shelf, returthe recalled
product, fillin the business response cawahd followup with supplier to receiveredit
for any recalled product returned’hese processes may differ than those specified in
the instructions received in the original recall notificationnfréthe pharmaceutical
company. Conflicts can arise whereby the pharmaceutical company would like the
recalled product returned directly to them or to their designated returns processor
while the dispenser or healthcare organization may use their own orgtmig thus
potentially slowing down the final resolution of the process.
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While not a primary focus of this pilot, the pilot team did analyze some of the waygpdiiants and
consumers are engaged and notified during a recall event.

1 Overall, there is a great sense of urgency to ensure that patients are not impacted or harmed by
recalled product, but the exact steps to take can be complicated by many factors.

A X 4 oA 9~

 Pharm®A Sa OFly St SO0 (2 o0ft201 | F¥FSOGSRohgligha KNP
where affected product may have been supplied to a patient.
0 Butdispensing recordmay not contairdispensed ND&and generally do not contain
Lot information. So iis difficult to identify impacted patients. Pharmacies cast a wider
net by informing as many patients of ongoing recall and possible impact.

1 Pharmacies may elect to ensure broad coverage by informing as many patients as possible of an
ongoing recall ands potential impact if they are unsure if a patient may be affected. This is
often done through a variety of communication means included, phone, email or web

o It has been noted, though, that this broad outreach can lead to confusion among

patients, creating uncertaintif they really do have the recalled product, and whom
they should contact (pharmaceutical company, pharmacy, doctor/healthcare provider).

1 Inaddition, for medicines that are in short supply or are being used to treat critindit@ns,
GKS NBY2@Ff 2F I YSRAOAYS FNRBY (KS LI GASyldQa K
additional unaffected stock of that specific medicine is available in the supply chain.
1 It was clearly noted that pharmaceutical companies do not havear glicture of the impact of
a recall at the point of the patient or consumer and would like to capture better feedback upon
the actions taken and their impacts.
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Monitoring of the Recalls Process and its Effectiveness

Given the challenges that pharmace#ti companies have with respect to precise visibility of the
guantity, location, and status of their medicines in the supply chain, monitoring the progress of a recall
event and performing effectiveness checks is difficult and imprecise.

1 The effectivenesshecks required by the FDA for a product recall, generally managed by the
guality organization, require the compaty monitor and periodically report status of recall
effectiveness and recalled products removed from mark&w this is actually executesl i
unigue on a pecompany basis.

o0 At global levefor multi-national pharmaceutical companigbe quality team trackshe
number of recalls, bugenerallynot the details of executionThe local organization is
typically charged with tracking effectiverseshecks on a peecall basis.

o0 The pharmaceutical compamyovidesthe returns processomwith copiesof product
labels so that they can reconcilecalled product.

o Inthe outsourced model, theeturns processor captures and tracks effectiveness
metrics am generatesmonthly reports tothe quality team atthe pharmaceutical
company

o Oftentimes, as part of a recall a dispenser wiilly returnthe existing product in
inventory or on the shelf at a specific point in time or in a specific time win@uiside
of this timeframe, if a patient returns with recalled product, that product is collected for
destruction, but is not returned back as part of the recall process and thus is not
counted as part of the effectiveness check

1 Multiple organizations andctivities need to be orchestrated as part of the recall execution
process.

0 Returns processorshere engagedre responsible to destroy the reaadl productand
provide certificate of destruction to the pharma company for audit compliaitey are
also esponsible for managing the crediting process.

o CMOsmnay be engagetbr reworking on the recalled product that need not be
destroyed

o Direct trade partners (wholesale distributors, retail pharmacies, hospital/healthcare
organizations) capturing, identifygn and shipping returned product as part of the recall
event.

1 There is a significant diversity today in how companies engage with the business response cards,
a compliance document used as part of the auditing process by the FDA, and the actions that
are taken by pharmaceutical companies based on these engagements.

o Depending on the specific organization, there can be more of a focus on completion and
return of the BRCs and not necessarily on the impacts of the actions taken with respect
to the recalled prduct by the downstream supply chain entity. The pharmaceutical
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company has specific documentary requirements in reporting upon their outreach into

FDAPIlot Project ProgramFinal Report

the supply chain and the response gained to that outreach.

0 The trade partner may respond in a variety of weygen a BRC is received. They may fill
NBalLlzyas
the BRC and not specifically that they have taken action. Others may tightly align the
BRC response to detailed actions taken (remopiogiuct from inventory, etc.). Some
trade partners may not fill in and return the BRC if they don't have the affected product.
Other trade partners may not fill in a BRC but will check for and return affect product

%
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under the recall.
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o Typically, theeturns processors the entity thatperformsthe effectiveness checlkan
behalf of the pharmaceutical company, but the pharmaceutical company is the

responsible party for reporting such progress to the FDA, including the rate of return for

recalled produtand projections for expected termination and closure of the recall

event.

Overall, there is a consensus that the execution of the recalls process today across the supply chain is
highly complexvith significant challeges faced by all stakeholders€leffectiveness of this process is
highly gatel based on manual processésss than perfect data on the recalled produahd the general

inability to quickly and precisely identifg locationin inventory acrosshe supply chain.

Product Recalls: Challenges and Impacts

Recall Execution Challenges
(manufacturers, repackagers)

« Wide scope of outreach to
diverse points of presence

+ Reliance on trade partners for
network coverage

+ Manual paper notifications and
responses

+ Limited visibility into products
affected and network activities

+ Complex response logistics
required to identify and manage
recalled product

Impacts

Patient Safety

Drug Brand
Recall Damage

Direct/Indirect
Costs

Time @ Confusion ® Uncertainty ® Cost @ Risk

Recall Execution Challenges

(distributors, hospitals, pharmacies)

« Managing multiple simultaneous
recalls events

+ Managing multiple, overlapping
communications for the same
recall event

+ Manual paper notifications

« Inability to quickly, automatically
flag recalled products

* Understanding clearly the

actions to take for a recall event
(internally, and with patients)
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The Potential and Omptunities for a Digital Recalls Network

Given the current manuaHgiriven methodologies for initiating, notifying, executing, and closing a recall
event, the pilot teanrstarted to foresee a vision fastandardized interoprable digital ecalls network

Such a network would leverage new types of information, bring to bear advanced network approaches
for connecting companies and sharing information, and coordinated processes to orchestrate the entire
end-to-end supply chain. This also included areview 6 S Sy GA-2a By S WA KISa O dzNNEB y (
status,the changesnd transition stepshat wouldbe required to happen inorder to achieve the

identified benefits; andhe efforts and potential adoption barriers for enabling ttriansformation

across the supply chaiblltimately, tinking from the patient backwargdf&ow can we improve

protection for patients from potentially unsafe medicines under a recall while designing a digitalized
recalls process that incorporates thesdrseneeds ofthe tens of thousands of entities across the supply
chain? This holistic view was critical in developing a vision that could support and improve the recalls
process for the entire diverse supply chain and not just for a single segment.

The team @scussed the goals and objectives of the digital recalls network, and formalized a discussion
framework in order to evaluatthe future vision. Specificalllhow would we describe this digitaécalls
network, how would we identifithe points and systemshere the recalling company and consignees

can leverage different information that is being developed for different reason such as DSCSA
compliance and how would downstream trade partners and other stakeholders connect to and engage
with such a network

The diversity of thepilot team, augmented by additional research and workshops which were conducted
prior to the launch of the pilot, helped to bring to the taldvergent viewpointand inputs orthe
benefitsacross different archetypes lismmproving rec# notifications, bidirectionalcommunicatiors,

and response timeacross the execution phasghis included specific work iodkingand how to

enhance the predictability and accuracy at assessmenite®wfmuch recalled produgs actually in the
supplychain at the initiation of the recall event and how much product is expected to be retdrasd

the supply chainThere are significant opportunities to test the assumptions and findings of this
blueprint with followup field tests
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Discussiofrramework for Analyzing and Constructing a Digital Recalls Network

Thediscussion and analysis framework was designed to focus the pilot work and clarify the specific data,
processes, and other elements which could be included into a future digi@lsewtwork framework.

1 In discussions orecall communication and execution stepge looked at stakeholder activities
and impact at each step to ensure the digital recalls network blueprint is flexible enough so that
it can apply to different scenarios. A big multinational pharma company may daery
different products, supply chaimrocessesand recall mechanisntean a specialty pharma, but
the same general ruleend frameworkmuststill be applicable for lots of diverse archetypes in
the supply chain

1 We took a deep look at thdifferent kinds ofemerging information, and in what systems that
information resides, to bé&everagel for improving recall processesghis analysis then extended
to understanding a fundamental data model for this information and a flexible, standasksd
data exchange maal for this information across different entities.

91 Data ownership and visibility of digital recall informatiaas a critical topic in our discussions.
This included visibility of information within an organization and when information is exchanged
acrossa broad supply chain including entities that have direct trade relationships and entities
that may be connected given a recalls event but who do not have an existing trade relationship.
We discussed the business rules and configurability required aroagdalday business to
place controls on who can see what, when and how.
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